A four-trial experiment utilizing 3-to 4-wk-old newly weaned pigs was conducted to evaluate the effect of a modified reduced nocturnal (MRNT) nursery temperature regimen on weaned pig and subsequent grower-finisher performance. Nursery treatments were 1) a control temperature (CT) regimen of 30~ constant air temperature lowered 2 C~ and 2) a regimen beginning 1 wk after weaning in which the temperature from 1900 to 0700 was lowered 6~ from CT. Weaned pigs gained faster (P < .01) in the MRNT treatment than in the CT treatment, with gains in Trials 1, 2, 3 and 4 being .39 vs .37, .28 vs .27, .38 vs .37 and .39 vs .36 kg/d, respectively. This improvement in gain was due to an increase (P < .005) in feed intake for the same periods (.60 vs .58; .48 vs .42; .59 vs .58; .63 vs .58 kg/d). There was no difference in feed conversion (P > .1). There was no effect (P > .1) of MRNT vs CT on subsequent performance to slaughter weight for average daily gain (.69 vs .69 kg/d), average daily feed (2.22 vs 2.23 kg/d) or gain/feed (.31 vs .31). These results support the conclusions that weaned pigs eat more feed and gain faster with a reduced nocturnal temperature scheme and that there are no carry-over effects during the growing-finishing phase.
Introduction
reported that newly weaned pigs subjected to a reduced nocturnal temperature (RNT) regimen initiated at weaning grew faster (P < .01) and ate more feed (P < .005) than pigs subjected to the currently recommended constant temperature regimen of 30~ at pig level lowered 2 C~ (MWPS, 1983) . However, somewhat greater mortality rates were reported for the RNT pigs compared with the control pigs. Curtis and Morris (1982) also reported an increased mortality for pigs exposed to an operant-controlled RNT regimen beginning at weaning.
The objective of this research was to determine the effect of a modified RNT regimen on weaned pig performance and subsequent performance of the pigs to slaughter weight. 
Materials and Methods
The experiment was conducted at the University of Nebraska's Northeast Research and Extension Center. Five hundred twelve crossbred feeder pigs (128 per trial) averaging 3 to 4 wk of age at the start of each trial were used (Table 1) .
Pigs.
Within 2 h of removal from the sow, locally purchased pigs (all from the same source within each trial) were weighed, eartagged and sexed. They were transported by covered truck approximately 32 km and were allotted by sex and weight-outcome groups to the two experimental treatments. Pigs were allotted to heavy and light initial weight groups to reduce variation in weight within pens. A commercial pig starter containing 18% crude protein, 1.15% lysine, 200 mg/kg furazolidone, 100 mg/kg oxytetracycline hydrochloride, 100 mg/kg arsanilic acid and 3,333 kcal metabolizable energy/kg was fed for the duration of the nursery phase of the trials. Pigs were weighed weekly while in the nursery, and feed efficiency was determined from weekly feed consumption records.
Nursery-Phase Facility Description. A tworoom nursery was used for the nursery phase of the experiments; each room had its own heating, ventilation, utility and manure handling systems. Each room contained four main flat-deck pens Shelton and Brumm (1986) . Nursery Air Temperatures. Two regimens to manage nursery air temperature were employed. The furnace thermostat in the room with the control temperature (CT) treatment was set to maintain a dry-bulb temperature of 30~ during the 1 st wk following weaning. Thereafter, the air temperature in the CT room was decreased 2 C~
In the room with the modified reduced nocturnal temperature (MRNT) treatment, room air temperature was maintained the same as in the CT room during the 1st wk postweaning and for 12 h/d (0700 to 1900) during subsequent weeks. During nighttime hours (1900 to 0700), starting 1 wk after weaning, the thermostat setting, or air temperature, was reduced by 6~ from the daytime temperature. This temperature management regimen was selected based on results and observations from previous experiments involving RNT (Brumm et al., 1985 and Brumm, 1986) . Temperature treatments were alternated between rooms in each trial. The 1-wk delay in imposing reduced temperatures was an attempt to assure that the young pigs were consuming sufficient dietary energy to be in positive energy balance following weaning (Sloat et al., 1985) .
Temperature was regulated by using dual thermostats controlled by a switching time clock. All thermostats were equipped with Ivomec, Merck and Co., Inc., Rahway, NJ.
capillary tubes with sensing bulbs located near the pen area at animal level. Air temperatures were measured and recorded hourly throughout each room and in the animal space using the methods previously described by Shelton and Brumm (1986) .
Grower-Finisher Phase. At the end of the nursery phase, pigs were moved to confinement growing-finishing facilities. In Trials 1 and 3, this was at 5 wk after weaning, in trial 2 this was at 6 wk, and in trial 4 this was at 4 wk after weaning.
The grower-finisher facility used in each trial consisted of 12 partially slatted pens (1.4 • 4.9 m). In Trials 1, 2 and 3, the facilities used were ventilated mechanically, whereas in Trial 4 the facility was ventilated nonmechanically. Further facility details have been reported by Brumm et al. (1982) .
When moved from the 16-pen nursery facility to the 12-pen grower-finisher facility, the pigs were assigned to pens on the basis of sex and weight groups within the previously assigned nursery weight and temperature groups. Four pens of eight nursery pigs were thus combined into three pens of 10 or 11 pigs for the growout phase of the experiment. All pens contained one nipple drinker and either a three-hole (Trials 1, 2 and 3) or a four-hole (Trial 4) self-feeder. All pigs were treated for lice and mange within 2 wk after movement into the grower-finisher unit 6.
For the first 8 wk following movement to the grower-finisher facility, the pigs were offered a 16% crude protein grower diet containing an antimicrobial feed additive, followed by a 14% crude protein finisher diet until termination of the trials. All diets were based on corn-soybean meal and were fed in meal form. All pigs within a trial received the same feed additive combinations.
Statistical Analysis. Statistical analyses were accomplished using the General Linear Model Procedure as outlined by SAS (1982) . The pen of pigs was the experimental unit. The model for analysis of the nursery performance data has been presented by Brumm et al. (1985) .
Results and Discussion
Nursery ['base. Figure 1 is a plot of the mean weekly air temperatures by hour of the day at animal level, pooled across the four trials. Target temperatures for the CT treatment were generally achieved, as were daytime (0700 to 1900) temperatures for the MRNT treatment. The time required to attain the daytime target temperature in the morning for MRNT was primarily a function of the heat output capacity of the room furnaces and was generally less than 2 h. The weaned pigs housed in the MRNT room therefore were exposed to the higher daytime temperatures for about 10 h/d beginning 1 wk after weaning and continuing for 3 to 5 wk.
The rate of nighttime cool-down or temperature reduction in the MRNT room depended on outside temperatures. Nighttime (1900 to 0700) target temperatures generally were not reached until the early morning hours, if at all, indicating that the pigs were exposed to the coolest air temperatures for only a relatively short period.
There was an interaction (P < .05) between initial weight group and temperature regimen for average daily gain (ADG) and average daily feed (ADF) for the period 2 to 3 wk postweaning. Lighter pigs at weaning responded (P < .05) to MRNT (.41 vs .37 kg/d ADG; .59 vs .53 kg/d ADF for the MRNT and CT treatments, respectively), whereas the heavier pigs did not (.43 vs .45 kg/d ADG; .64 vs .65 ADF for MRNT and CT treatments, respectively).
Because none of the other interactions between initial (weaning) weight and temperature were significant, performance data were pooled and are presented for the main temperature effect in Table 2 . The data were not pooled across trials because of several trial • temperature interactions.
Averaged across trials, there was an improvement in overall ADG (P < .01) and ADF (P < .005) for the MRNT pigs. As evidenced by the trial • temperature interactions for ADG (3 to 4 and 4 to 5 wk; P < .0001) and ADF (3 to 4 wk; P < .005), the response to the MRNT regimen was not consistent across all time periods.
The overall response was supported by the general trend for increased ADG and ADF observed for each time period. Brumm et al. (1985) reported an increased ADF for each time period investigated when a reduced nocturnal regimen of 10~ was imposed beginning at weaning. In Trial 2, a general unthriftiness, with an undiagnosed cause, reduced overall performance. There were six deaths for CT pigs and one death for MRNT pigs. The causes of death for the CT pigs included pneumonia, injury and E. coli scours.
Total energy (propane and electricity cost) used to maintain the exPerimental temperatures was reduced by an average of 15.5% for the MRNT vs CT environments. This overall saving compares favorably to a 31.1% saving reported by Shelton and Brumm (1986) for a 10~ RNT regimen imposed at weaning. Further details of the energy use and temperature patterns were reported by Shelton and Brumm (1987) .
The overall death loss of 3.5% for CT was greater than the 2.3% for the MRNT. This is contrary to our previous results in which death loss with the CT treatment was .5% and with RNT was 2.6%. The overall death loss of 2.9% agrees with the 3.0% postweaning loss reported by Stevermer (1987) for 60 farms selling feeder pigs.
Normally, exposure to cooler temperatures would be expected to increase feed intake and make feed conversion efficiency worse (Boon, 1981; Curtis, 1981) . However, that did not occur in this experiment or in one reported by Brumm et al. (1985) . The lack of difference in aCT = control nursery temperature; MRNT = modified reduced nocturnal nursery temperature.
bpooled standard error of the mean.
cCT, 247 pigs; MRNT, 250 pigs. dTemperature effect (P < .0001).
overall gain/feed (Table 2) indicates that the diurnal temperature regimen imposed did not alter the weaned pig's need for metabolic heat from dietary sources. Possibly the diurnal temperature regimens imposed more closely matched the pigs' diurnal body temperature fluctuations and, hence, temperature preferences. Several researchers have demonstrated that heat production from pigs of several different sizes is diurnal, with total metabolic heat production and thermal demand being lowest during nighttime hours (McCracken and Caldwell, 1980; van der Hel et al., 1984; Verstegen, 1986) .
Grower-Finisher Phase. There were no nursery temperature regimen • trial interactions for grower-finisher performance. There also were no interactions between nursery temperature regimens and initial weight. Therefore, the data were pooled and are presented for the main effect of nursery temperature regimen in Table 3 . Whereas the nursery temperature regimen of MRNT resulted in a .5 kg heavier (P < .0001) pig entering the grower-finisher facility, there was no effect of nursery temperature regimen (P > .1) on ADG, ADF, gain/feed or death loss during the growing-finishing phase.
The overall death loss of 3.6% in the growerfinisher was due in part to a diagnostic laboratory confirmed outbreak of bloody scours caused by Treponema byodysenteriae in Trial 1. However, there was no effect of nursery temperature regimen on severity of the outbreak, which was controlled under the direction of a practicing veterinarian.
Conclusions
The increased overall ADF and ADG in Trial 2 of the nursery phase for MRNT pigs and much lower death loss indicate that the temperature regimen imposed on the weaned pigs was not detrimental to overall nursery performance when a disease outbreak occurred. Contrary to results of Brumm et al. (1985) , the reduced nocturnal scheme investigated did not appear to impose an additional stress on the weaned pig. Also, the uniformity of ADG, ADF and gain/ feed during the grower-finisher phase indicates that no detrimental carry-over effects should be expected from this temperature regimen.
This study supports the concept that weaned pigs eat more feed and gain faster with a diurnal temperature fluctuation (Curtis and Morris, 1982; Brumm et al., 1985) .
